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DIVERSITY 
Biological diversity, or bio- _ 
diversity, isakeypartof 
healthy ecosystems. It refers 
to the variety of plants or 
animals within a single 
species, the variety othe 
species themselves, and the — 
variety of ecosystems. — 
Diversity strengthens the 
potential of populations and — 

~ species to respond or adapt 
to changing environmental — 

_ conditions. Since plant and 
animal resources provide 
products and processes : 

important to agriculture, medi- . 
cine, industry, art, and music, — 
plant and animal diversity also 
affects human welfare. 
In all the Earth’s long and 
varied history, there has a : . 
been the massive disappear- 
ance of plants and animals 
that is occurring today. Since - 
__ the arrival of Europeans in - cS 
~ North America, over 500 - — 4 
animal and plant species. have - : 
become extinct, while the rate 
ofloss atthe demise ofthe == 
dinosaurs was only one. 

“species every 10,000 years. 
The main reason for this 
greatly accelerated pace of | 
extinction is habitat loss 
caused by direct or indirect 
human. ierietonce: 


: _ the ecosystem. 
_ Have students display ae ona 


2 living parts of an ecosystem near the 
_ other parts of the ecosystem. and add - 
- animals and plants found there today 


tem will look i in the future. 


= Have students write about and illus. 
trate their role in a food web. They 


_a 24-hour period and find out whether 


or decomposers. (Producers are living 
_ things that make food using light — 
energy through the process of photo- 
synthesis. Consumers, also living things, 
feed on producers or other consumers. 
Decomposers are living organisms that 
get their food by breaking down dead 
organisms into nutrients.) Have the 
children describe the foods’ native 
habitats, and in the case of consumers, 
the source of their food. For example, 
students might analyze a meal consist- 
ing of a tunafish sandwich with lettuce, 
a cup of mushroom soup, a chocolate 
cookie, and a glass of apple juice as 
follows: tuna, harvested from the 
oceans, is a consumer; the grains found 
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bulletin board of all the living a nd non- 
: _ school. Visit the area often to discover _ : 
these to the display. Find out about the - : 
Hea is a 
warming, drying climate. As the 


__ evaporates, the aquatic plant wi 
but the birdseed may find the 


and in the past. Predict how this — 


should note everything they've eaten in _ 
a ee _ water to represent 1 rainfall. Hav 


dents illustrate what they saw he 


__ those foods were producers, consumers, _ 
ther ‘pond.” ” What did they lea 


_m Research ways that ancient cultur 


ment suitable for growth. Begin 


environmental change? 


used plants and animals. Do we use 
of those same plants and animals toda 
Do modern-day people depend on 
plants and animals more, less, or the 
same amount? Why? 


1 Design projects to promote biodiver. 
sity in the schoolyard. Research plants — 
native to your area and how they 
provide habitats for local animal 
species. Enhance your schoolyard _ 
ecosystem by planting native species. 


Using square study plots scaled to suit 
your location and the time available, 
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DIVERSITY — 


Biological diversity, orbio- 


diversity, is a key part of : 
healthy ecosystems. It refers 


to the variety of plantsor 


animals within a single 
species, the variety of the 


variety of ecosystems. 

- Diversity strengthens the 
potential of populations and 
species to respond or ete 
to changing environmental _ 
conditions. Since plant and 
animal resources provide 
products and processes 

_ important to agriculture, nedE 


cine, industry, art, and music, 
plant and animal diversity also 


affects human welfare. 
In all the Earth’s long and _ 


varied history, there has never 


been the massive Cisueeus: 


ance of plants and animals 
‘thatis occurring today. Shea 


the arrival of Europeans in 
North America, over 500° 


animal and plant species have 


become extinct, while the rat 


of loss at the demise of the , — . 


dinosaurs was only one 

species every 10,000 years. 
The main reason for this _ 

. greatly accelerated pace of 


extinction is habitat loss 


caused by direct or indirect 
human interference. ; 
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species themselves, and the _ 


- these to the a Find out al ae 
_ animals and plants found there today _ 
_and in the past. Predict how this oe 


tem will look i in the future. 


. fa students write about and illus. 


trate their role in a food web. They 


__ should note everything they've eaten in 


a 24-hour period and find out whether 


_ those foods were producers, consumers, 


or decomposers. (Producers are living _ 
things that make food using light 
energy through the process of photo- 


synthesis. Consumers, also living things, 


feed on producers or other consumers. 
Decomposers are living organisms that 
get their food by breaking down dead 
organisms into nutrients.) Have the 
children describe the foods’ native 
habitats, and in the case of consumers, 
the source of their food. For example, 
students might analyze a meal consist- 
ing of a tunafish sandwich with lettuce, 
a cup of mushroom soup, a chocolate 
cookie, and a glass of apple juice as 
follows: tuna, harvested from the 
oceans, is a consumer; the grains found 


: A the bindiced may ind 
ment suitable for iuals a 


ce “pond” ‘What did fee le; 
environmental ae | 


used plants a animals. Do we use 
of those same plants and animal today 


Do modern-day people depend o1 


plants and animals more, less, or th 
same amount? Why? 


= Design projects to promote biodiyer 
sity in the schoolyard. Research plants 
native to your area and how they 
provide habitats for local animal 
species. Enhance your schoolyard 
ecosystem by planting native species. 


Using square study plots scaled to suit 
your location and the time available, 
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Artwork and associated research by Shelly Fischman. 
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he quilding. They s should ron 
and des ie all life-forms encountered 


draw Pendusons about it 
factors influenced the abundance or 
lack of biodiversity. 
_ ® Discuss predator-prey relationships 
with the class. Consider the possible 
impacts on ecosystems of introducing 
a species that has no native predator 
(for example, rabbits were introduced _ 
into Australia at the turn of the century; 
in the absence of predators, they 
multiplied rapidly and displaced 
native species). 


= Limiting factors (which define an 
organism's tolerance of various condi- 
tions) exist for humans as well as other 
organisms. Suppose you were going on 
a trip to the North Pole. Make a list of 
the limiting factors you would 
encounter. What equipment would 
enable you to deal with these factors? 


= Have students describe the effects of 
acid rain on broad-leafed plants after 
comparing the results of watering some 
plants with plain water and others with 
various concentrations (5 percent, 25 
percent, 50 percent) of vinegar in water. 


= Have students make a model of an 
ecosystem in an aquarium with a screen 
lid, using small plants (ferns and vines), 
gravel, soil, water, crickets, oatmeal, 
charcoal, small stones, an anole (a small 
lizard), a warming light, and a water 
cup. Place the aquarium in a sunny area 
(but not in direct sunlight). Put gravel 
and charcoal in the bottom to a depth 
of 2.5 cm and cover with a 3-4 cm layer 
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of soil, then add the stones. Add the 
wate as necessary. Turn on the 


anole. Record daily happenings in the 


scale, connections, cycles and change, 


_and nutrient overloading (decompos- 


those of the Chesapeake Bay. Why are 


BALANCE 

plants, spraying with water to keep 

noist, the anole, and a small water cup. 

Add four crickets twice a week and two 
of oatmeal once a week. Add 


Although constantly cycling 
and changing, the plants, 
animals, and other parts of 
healthy ecosystems are able 
to regulate themselves and 
respond to changes and 
stresses. Ecosystems at risk 
or dying have lost this 


warming light to provide warmth to the 


ecosystem. Identify the following 
aspects of ecosystems in your model: 


, and balance. Continue to resiliency. 
observe your ecosystem through the Just like 
school year. a basket- 
# Observe soil erosion and compaction ball that 
on or near school grounds; suggest pos- has lost 
sible solutions (placing signs, planting too much 
the area, or making a permanent air, they 


walkway of sawdust or bark chips). esbines tae Bia 


matically changing environ- 
ments in which they live, 
humans can have a profound 
effect on the ability of ecosys- 
tems to respond to stress. The 
challenge is to find ways in 
which human needs can be 
met without exceeding the 
natural limits of ecosystems. 


« The Chesapeake Bay, located along 
the east-central coast of the United 
States, has been affected by runoff from 
DDT pesticide use, among other things, 


ing algae uses up oxygen making it 
hard for fish and other organisms to 
survive). On a map of your state, locate 
areas that face problems similar to 


these areas vulnerable, and what can be 
done to protect them? 


a Investigate pollution con- 
cerns in your community, such , 
as agricultural runoff, solid- 
waste disposal, smoke from a 
manufacturing plant, and 
sewage. Have small groups of 
students research different 
types of pollution. 


Elementary students work alongside 
resource professionals planting 
trees on public lands in Idaho 

on Arbor Day, 
= To illustrate the difficulty of 
cleaning up an oil spill, 
conduct the following experiment. 
Place a few small rocks in one end of a 
cake pan to represent the shoreline. 
Half fill the pan with colored water, 
then pour in 10 mL of salad oil. Gently 
slosh the water about, making sure the 
rocks get wet. Then, describe your 
efforts to clean up the oil using a variety 
of materials (for example, tongue 
depressors, cotton balls, detergent, 
paper towels, and feathers). 
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CONNECTIONS 


Count the number of food chains represented in the illustration, Think about the microscopic food chains that are 


SCALE 


Identify smaller and larger ecosystems that abut a‘backyard eet ee oe el 
ecosystem. What is upstream? Downstream? Think about the Ne sy = 
airshed, watershed, and underlying geology. How do outside <S fey oh 

factors influence your backyard ecosystem? Consider such things 
as acid rain, leaves fallen into your yard from the neighbors’ trees, — 
groundwater and air current movements, weather patterns, and socially accepted 


human practices, such as spraying insecticides to reduce mosquito problems and 
seeding clouds for rain. 


BALANCE 
Research the characteristics of a healthy ecosystem. Is the backyard ecosystem pictured 
healthy? Create a skit or game in which characters represent the various living and 
nonliving components of the ecosystem, including predators and prey. Write about 
what would happen to your backyard ecosystem if 

= your neighbor adopis two free-roaming cats; 


@ you quit composting and begin using chemical fertilizers; 


2g 
so 


Ccosystems 
In Your Backyard, In Your World 


A Closer Look 


Suggest that students study carefully the illustration on the opposite side of the foldout in relation to the 
various components of an ecosystem. 


invisible to the naked eye, Brainstorm the benefits and disadvantages to 


—_ . soe . . . 
| A the plants and animals living together in this ecosystem. Examples might 


be the potential for conflict between the nesting birds and the cat and 
\ $ the advantage (for humans and their garden) of ladybugs controlling the aphids. 


DIVERSITY 


Find all of the living and nonliving parts of the ecosystem pictured. Which 
are consumers? Producers? Decomposers? What role does each one play in 
the ecosystem, and what is your relationship with each of them? Describe all 
of the habitats represented; don’t forget the human habitat. Note that the 
light fixture provides a nesting perch, and the fallen log above the stream 
creates a small dam. 


H rain becomes acidic; 


ig nly 


BLM Library 
Denver Federal Center 
Bidg. 50, OC-621 
P.O. Box 25047 
Denver, CO 80225 


The Question in Smithdale 


Procedure 


Some people see undeveloped areas of the natural environment as little more than raw material for human use. 


Other people believe that the natural environment should be preserved without regard for human needs. Still others 


yearn for a balance between economic growth and a healthy and vigorous natural environment, but there remains a 


great difference of opinion regarding how to achieve that balance. 


To give students a feel for the complexity of resolving competing interests and turning a potential conflict into a 


collaborative effort, conduct the following exercise, which will take several days for student preparation and two 


or three hours for the “public meeting.” 


- . 


Begin by photocopying the cards (each group of three to five students will receive one) and the background passage 


(one per student). Have your class read the background passage and then form small groups. Give each group a 


“position card.” Then, instruct them to prepare their arguments. Over the next few days, the children should do 


research, interview people in the community, investigate how other communities might have handled similar 


situations, and generally prepare themselves to the utmost before they present their case to the council. Also, each 


group should choose a spokesperson. 


When you are ready to conduct the “public meeting,” have the city council group sit in front of the class. Give each 


group five minutes in which to state its position to the council, who can then question the spokesperson. Once every 


group has presented its opinion, lead students in a general discussion. Then, the council must vote on the use they 


want to make of the land. 


Make sure students see that each group does have a valid concern, and that there is no “right” or “wrong” in this 


situation. After the public meeting, have students reassemble in groups made up of one person from each of the 


interest groups, with the exception of the city council. Challenge each of these new groups to collaboratively 


come up with a recommendation about how to manage the tract of land, with the guiding principle being the 


sustained health of the ecosystem. 


During their discussion, encourage students to consider the following questions: 


# What else would you like to know about this ecosystem? It might be helpful to have, for example, an inventory 


of the ecosystem’s threatened and endangered plants and animals. 


# What are some things about the human dimension that would be useful to know? Examples might be economic 


studies of cattle grazing or the hotel-marina proposal. 


® How do the values of the various interest groups differ? 


® Do you trust one group more than another? Why? 


# What is the best use of this land in regard to human interests? What about in regard to promoting biological diversity? 


What solution could satisfy the needs of both? 


@ What can you give up or alter about your position? 


@ What if you knew the economic values for some of the choices. Would that make a difference in your decision? 


® How does the historical and archaeological information influence what you may think of as appropriate uses 


for the land? 


@ or there is an early frost. 


In each of those scenarios, consider what actions you could take individually, collectively, 
regionally, and globally. 


CHANGE 

Research what would happen to the ecosystem pictured (including the plants, animals, and nonliving 
components) during the winter months. Determine the original material from which the manufactured 
items pictured on the foldout were produced. How might the ecosystems where these materials 
originate have been changed by their extraction? For example, the copper metal used for the 


manufacture of parts of the light fixture was extracted from an open pit mine in the Southwest. 


what 


RANCHERS 


These people want to 


# graze cattle along the river in ia 


the tract, 


# build a pipeline to three new livestock 


watering holes. 


g# maintain the traditi 


base of the community, 


a and control the coy¢ 


SHELLEY SMITH, a BLM archaeologist in Utah, coauthored these activities with RICHARD BROOK, a BLM archaeologist in Washington, D.C. 


Open pit mines developed in natural areas are often reclaimed to alternate uses, such as recreation. 
Draw a picture of how you think your own backyard ecosystem looked 100 years ago, 10,000 years ago, 
100,000 years ago, and a million years ago. How might a backyard of the future look if human 

habits remain as they are today? How about if humans become more aware of the importance 

of maintaining healthy ecosystems? If a natural disaster (earthquake, hurricane, flood, or severe 
thunderstorm) wiped out your existing backyard ecosystem, and you did nothing to restore it, 


would happen? What plants might grow there? What animals might come to live in your yard? 


FRIENDS OF 
_ BIODIVERSITY 


SPORTSMEN 


These people want to 


m have the tract remain in its natural 


g begin a streamside revegetation ie 


ynal economic 


| gw have the hazardous materials 


»te population. 


# eliminate cattle grazing, # and limit cattle grazing so it doesn’t 


m and encourage the greatest possible | 


diversity of native plants and 


animal species. 


(Hunters and Fishermen) 


These people want to 


m have better access to the river and 
state, uplands by upgrading a jeep trail and 


installing a boat launch, 


1 || project, |  @ have a nearby shop selling bait and | # have the jeep trail upgraded to 


other sporting equipment, 


cleaned up, ae am have a nearby picnic area, 


ja conflict with hunting seasons, 


Each of the multi-interest groups should then present their solutions. The city council group must then vote 


on what to do with the land. After the vote, discuss the pros and cons of the suggested solutions. Identify and list 


the benefits, if any, and the cost and liabilities, if any, that will occur as a result of the council’s decision. Include 


effects on people, plants, and animals. 


To extend learning further, follow the same procedure for a similar issue currently under debate in your community. 


Contact constituent groups and ask them to give you prepared statements (500-1,000 words) summarizing their 


positions on the issue, or invite them to a debate in your classroom and continue to research the issue so that 


students can ask relevant questions. 


Backg round 


The community of Smithdale, population 50,000, abuts a large tract of land. The land includes a river and riparian 


areas, uplands, steep cliffsides, the highest peak near the city. Most of the tract is in a natural state, but there are 


areas where hazardous waste has been dumped and where the streamside vegetation has been eradicated by cattle 


grazing earlier this century. The river boasts the best fly-fishing in the region. The federal land managing agency, 


in charge of the area, is the Bureau of Land Management (BLM). 


Data from a nearby archaeological site reveal that the prehistoric inhabitants had deforested the area, eventually 


causing heavy erosion. Historic photographs show that 100 years ago the river was wider, more shallow, and braided, 


an indication of a heavy sediment load. At that time, large numbers of livestock were grazed in the uplands, resulting 


in a loss of vegetative cover. One result of a stream carrying a heavy sediment load is a reduction in the native fish 


populations. These data show this ecosystem to be quite vulnerable to disturbance. 


The BLM has been approached to trade the tract to the city in return for a piece of land that the city owns inside 


another, nearby wilderness area. Acquiring the city-owned tract would enable the BLM to consolidate its land holdings 


and make it easier to manage the wilderness as a habitat for mule deer in the winter. Smithdale is holding a hearing 


to engage citizens in a public dialogue about the best use for the BLM tract. 


LOCAL NATIVE 
AMERICAN TRIBE 


CHAMBER OF 
COMMERCE 


These people want to 


These people want to 


™ preserve native vegetation for use ™ promote economic growth through 


as basketry materials and herbal development, 


remedies, 


# encourage the construction of a large 


hotel-marina complex, 


ha provide access for elderly religious 


m and accommodate limited cattle 


practitioners, 


grazing and hunting. 


ee m restrict access to the jeep trail in 


order to protect the sacred 


| mountaintop area, 
\ 


| # and eliminate development and 


cattle grazing. 


of soil, then add the stones. Add the 
plants, spraying with water to keep 
st, the anole, and a small water cup. 
™ Add four crickets twice a week and two 
_ flakes of oatmeal once a week. Add 
water as necessary. Turn on the 
| wes light to provide warmth to the 


ecosystem. Identify the following 
_ aspects of ecosystems in your model: 


BALANCE 


Although constantly cycling 
and changing, the plants, 
animals, and other parts of 
healthy ecosystems are able 
to regulate themselves and 
respond to changes and 
stresses. Ecosystems at risk 
or dying have lost this 


draw conclusions abou Gas 
factors influenced the abundance or 
lack of biodiversity. 
= Discuss predator+ a relationships 
with the class. Consider the possible 
impacts ¢ on ecosystems of introducing 
a species that has no native predator 
(for example, rabbits were introduced 
into Australia at the turn of the century; 
in the absence of predators, they 
multiplied rapidly and displaced 
native species). __ 


= Limiting factors (which define an 
organism’s tolerance of various condi- 
tions) exist for humans as well as other 
organisms. Suppose you were going on 
a trip to the North Pole. Make a list of 
the limiting factors you would 
encounter. What equipment would 
enable you to deal with these factors? 


= Have students describe the effects of 
acid rain on broad-leafed plants after 
comparing the results of watering some 
plants with plain water and others with 
various concentrations (5 percent, 25 
percent, 50 percent) of vinegar in water. 


= Haye students make a model of an 
ecosystem in an aquarium with a screen 
lid, using small plants (ferns and vines), 
gravel, soil, water, crickets, oatmeal, 
charcoal, small stones, an anole (a small 
lizard), a warming light, and a water 
cup. Place the aquarium in a sunny area 
(but not in direct sunlight). Put gravel 
and charcoal in the bottom to a depth 
of 2.5 cm and cover with a 3-4 cm layer 
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scal eee es a change, 


areas that face problems similar to 


resiliency. 
observe your eee through the Just like _" 
school year. a basket- : 
= Observe soil erosion and compaction ball that 
on or near school grounds; suggest pos- has lost 
sible solutions (placing signs, planting too much 
the area, or making a permanent air, they 


walk f sawdust or bark chips). 
Soe 2 ee ae eee cannot bounce back. By dra- 


matically changing environ- 
ments in which they live, 
humans can have a profound 
effect on the ability of ecosys- 
tems to respond to stress. The 
challenge is to find ways in 
which human needs can be 
met without exceeding the 
natural limits of ecosystems. 


u The Chesapeake Bay, located along 
the east-central coast of the United 
States, has been affected by runoff from 
DDT pesticide use, among other things, 
and nutrient overloading (decompos- 
ing algae uses up oxygen making it 
hard for fish and other organisms to 
survive). On a map of your state, locate 


those of the Chesapeake Bay. Why are 
these areas vulnerable, and what can be 
done to protect them? 


a Investigate pollution con- 
cerns in your community, such 
as agricultural runoff, solid- 
waste disposal, smoke from a 
manufacturing plant, and 
sewage. Have small groups of 
students research different 
types of pollution. 


Elementary students work alongside 
resource professionals planting 

trees on public lands in Idaho 

on Arbor Day. 
= To illustrate the difficulty of 
cleaning up an oil spill, 
conduct the following experiment. 
Place a few small rocks in one end of a 
cake pan to represent the shoreline. 
Half fill the pan with colored water, 
then pour in 10 ml of salad oil. Gently 
slosh the water about, making sure the 
rocks get wet. Then, describe your 
efforts to clean up the oil using a variety 
of materials (for example, tongue 
depressors, cotton balls, detergent, 
paper towels, and feathers). 
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